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&6���� 1RWHV�� �

&6������'DWDEDVH�6\VWHP
3ULQFLSOHV

1RWHV�����'LVN�2UJDQL]DWLRQ

+HFWRU�*DUFLD�0ROLQD

&6���� 1RWHV�� �

� +RZ�WR�OD\�RXW�GDWD�RQ�GLVN
� +RZ�WR�PRYH�LW�WR�PHPRU\

7RSLFV�IRU�WRGD\

&6���� 1RWHV�� �

:KDW�DUH�WKH�GDWD�LWHPV�ZH�ZDQW�WR�VWRUH"

� D�VDODU\
� D�QDPH
� D�GDWH
� D�SLFWXUH

:KDW�ZH�KDYH�DYDLODEOH��%\WHV

�
ELWV

&6���� 1RWHV�� �

7R�UHSUHVHQW�

� ,QWHJHU��VKRUW�����E\WHV
H�J������LV

�������� ��������

��5HDO��IORDWLQJ�SRLQW
Q�ELWV�IRU�PDQWLVVD��P�IRU�H[SRQHQW«�

&6���� 1RWHV�� �

� &KDUDFWHUV
→�YDULRXV�FRGLQJ�VFKHPHV�VXJJHVWHG�

PRVW�SRSXODU�LV�DVFLL

7R�UHSUHVHQW�

([DPSOH�
$������������
D�������������
��������������
/)�����������

&6���� 1RWHV�� �

� %RROHDQ
H�J���758(
���)$/6(

���������

���������

7R�UHSUHVHQW�

��$SSOLFDWLRQ�VSHFLILF
H�J����5('�→�� ���*5((1�→��

��%/8(�→������<(//2:�→����«

&DQ�ZH�XVH�OHVV�WKDQ���E\WH�FRGH"
<HV��EXW�RQO\�LI�GHVSHUDWH���
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&6���� 1RWHV�� �

� 'DWHV
H�J������,QWHJHU����GD\V�VLQFH�-DQ��������
��������FKDUDFWHUV��<<<<00''
��������FKDUDFWHUV��<<<<'''

�QRW�<<00''��:K\"�
� 7LPH
H�J������,QWHJHU��VHFRQGV�VLQFH�PLGQLJKW
������FKDUDFWHUV��++0066))

7R�UHSUHVHQW�

&6���� 1RWHV�� �

� 6WULQJ�RI�FKDUDFWHUV
± 1XOO�WHUPLQDWHG

H�J��

± /HQJWK�JLYHQ

H�J��

��)L[HG�OHQJWK

F WD

F WD�

7R�UHSUHVHQW�

&6���� 1RWHV�� �

� %DJ�RI�ELWV

/HQJWK %LWV

7R�UHSUHVHQW�

&6���� 1RWHV�� ��

.H\�3RLQW

��)L[HG�OHQJWK�LWHPV

��9DULDEOH�OHQJWK�LWHPV
��XVXDOO\�OHQJWK�JLYHQ�DW�EHJLQQLQJ

&6���� 1RWHV�� ��

� 7\SH�RI�DQ�LWHP���7HOOV�XV�KRZ�WR
LQWHUSUHW
�SOXV�VL]H�LI�IL[HG�

$OVR

&6���� 1RWHV�� ��

'DWD�,WHPV

5HFRUGV

%ORFNV

)LOHV

0HPRU\

2YHUYLHZ
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&6���� 1RWHV�� ��

5HFRUG���&ROOHFWLRQ�RI�UHODWHG�GDWD
LWHPV��FDOOHG�),(/'6�

(�J���(PSOR\HH�UHFRUG�
QDPH�ILHOG�
VDODU\�ILHOG�
GDWH�RI�KLUH�ILHOG�����

&6���� 1RWHV�� ��

7\SHV�RI�UHFRUGV�

� 0DLQ�FKRLFHV�
± ),;('�YV�9$5,$%/(�)250$7

± ),;('�YV�9$5,$%/(�/(1*7+

&6���� 1RWHV�� ��

$�6&+(0$��QRW�UHFRUG��FRQWDLQV
IROORZLQJ�LQIRUPDWLRQ
����ILHOGV
��W\SH�RI�HDFK�ILHOG
��RUGHU�LQ�UHFRUG
��PHDQLQJ�RI�HDFK�ILHOG

)L[HG�IRUPDW

&6���� 1RWHV�� ��

([DPSOH��IL[HG�IRUPDW�DQG�OHQJWK

(PSOR\HH�UHFRUG
����(�����E\WH�LQWHJHU
����(�QDPH�����FKDU� 6FKHPD
����'HSW����E\WH�FRGH

�� V�P�L��W���K ��

�� M�R�Q��H��V ��

5HFRUGV

&6���� 1RWHV�� ��

� 5HFRUG�LWVHOI�FRQWDLQV�IRUPDW
³6HOI�'HVFULELQJ´

9DULDEOH�IRUPDW

&6���� 1RWHV�� ��

([DPSOH��YDULDEOH�IRUPDW�DQG�OHQJWK

�,�� �6 '52)��

)LHOG�QDPH�FRGHV�FRXOG�DOVR�EH�VWULQJV��L�H��7$*6
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&6���� 1RWHV�� ��

9DULDEOH�IRUPDW�XVHIXO�IRU�

� ³VSDUVH´�UHFRUGV
� UHSHDWLQJ�ILHOGV
� HYROYLQJ�IRUPDWV

%XW�PD\�ZDVWH�VSDFH���

&6���� 1RWHV�� ��

� (;$03/(��YDU�IRUPDW�UHFRUG�ZLWK
�UHSHDWLQJ�ILHOGV

(PSOR\HH��→��RQH�RU�PRUH��→�FKLOGUHQ

� (BQDPH��)UHG &KLOG��6DOO\ &KLOG��7RP

&6���� 1RWHV�� ��

1RWH��5HSHDWLQJ�ILHOGV�GRHV�QRW�LPSO\
��YDULDEOH�IRUPDW��QRU
��YDULDEOH�VL]H

-RKQ 6DLOLQJ &KHVV ��

� .H\�LV�WR�DOORFDWH�PD[LPXP�QXPEHU�RI
UHSHDWLQJ�ILHOGV��LI�QRW�XVHG��→��QXOO�

&6���� 1RWHV�� ��

0DQ\�YDULDQWV�EHWZHHQ
IL[HG���YDULDEOH�IRUPDW�

([������,QFOXGH�UHFRUG�W\SH�LQ�UHFRUG

UHFRUG W\SH�� �����UHFRUG�OHQJWK

WHOOV�PH�ZKDW

WR�H[SHFW

�L�H��SRLQWV�WR�VFKHPD�

� �� ���������

&6���� 1RWHV�� ��

5HFRUG�KHDGHU���GDWD�DW�EHJLQQLQJ
WKDW�GHVFULEHV�UHFRUG

0D\�FRQWDLQ�
��UHFRUG�W\SH
��UHFRUG�OHQJWK
��WLPH�VWDPS
��RWKHU�VWXII����

&6���� 1RWHV�� ��

([����RI�YDULDQW�EHWZHHQ�),;('�9$5�IRUPDW

� +\EULG�IRUPDW
± RQH�SDUW�LV�IL[HG��RWKHU�YDULDEOH

(�J���$OO�HPSOR\HHV�KDYH�(���QDPH��GHSW
RWKHU�ILHOGV�YDU\�

�� 6PLWK 7R\ � UHWLUHG+REE\�FKHVV

��RI�YDU
ILHOGV
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&6���� 1RWHV�� ��

$OVR��PDQ\�YDULDWLRQV�LQ�LQWHUQDO
RUJDQL]DWLRQ�RI�UHFRUG

-XVW�WR�VKRZ�RQH� OHQJWK�RI�ILHOG

� )��� )� � )� ��
� �� ���������

� �� � �� �� )� )� )�

WRWDO�VL]H

RIIVHWV

�����������������������������������������������������������������������������������������������

&6���� 1RWHV�� ��

4XHVWLRQ�
:H�KDYH�VHHQ�H[DPSOHV�IRU
�)L[HG�IRUPDW�DQG�OHQJWK�UHFRUGV
�9DULDEOH�IRUPDW�DQG�OHQJWK�UHFRUGV

�D��'RHV�IL[HG�IRUPDW�DQG�YDULDEOH�OHQJWK
PDNH�VHQVH"

�E��'RHV�YDULDEOH�IRUPDW�DQG�IL[HG�OHQJWK
PDNH�VHQVH"

&6���� 1RWHV�� ��

2WKHU�LQWHUHVWLQJ�LVVXHV�

� &RPSUHVVLRQ
± ZLWKLQ�UHFRUG���H�J��FRGH�VHOHFWLRQ

± FROOHFWLRQ�RI�UHFRUGV���H�J��ILQG�FRPPRQ
SDWWHUQV

� (QFU\SWLRQ

&6���� 1RWHV�� ��

1H[W��SODFLQJ�UHFRUGV�LQWR�EORFNV

EORFNV �����

D�ILOH

assume fixed
length blocks

assume a single file (for now)

&6���� 1RWHV�� ��

����VHSDUDWLQJ�UHFRUGV
����VSDQQHG�YV��XQVSDQQHG
����PL[HG�UHFRUG�W\SHV�±�FOXVWHULQJ
����VSOLW�UHFRUGV
����VHTXHQFLQJ
����LQGLUHFWLRQ

2SWLRQV�IRU�VWRULQJ�UHFRUGV�LQ�EORFNV�

&6���� 1RWHV�� ��

%ORFN

�D��QR�QHHG�WR�VHSDUDWH���IL[HG�VL]H�UHFV�
�E��VSHFLDO�PDUNHU
�F��JLYH�UHFRUG�OHQJWKV��RU�RIIVHWV�

��ZLWKLQ�HDFK�UHFRUG
��LQ�EORFN�KHDGHU

����6HSDUDWLQJ�UHFRUGV

5�5� 5�
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&6���� 1RWHV�� ��

� 8QVSDQQHG��UHFRUGV�PXVW�EH�ZLWKLQ�RQH
EORFN

EORFN�� �����EORFN��

���������

� 6SDQQHG
EORFN�� �����EORFN��

������������

����6SDQQHG�YV��8QVSDQQHG

5� 5�

5�

5� 5� 5�

5�
5�
�D�

5�
�E� 5�5�5�

5�
�D�

&6���� 1RWHV�� ��

QHHG�LQGLFDWLRQ QHHG�LQGLFDWLRQ

RI�SDUWLDO�UHFRUG RI�FRQWLQXDWLRQ

³SRLQWHU´�WR�UHVW ���IURP�ZKHUH"�

5� 5�
5�
�D�

5�
�E� 5�5�5�

5�
�D�

:LWK�VSDQQHG�UHFRUGV�

&6���� 1RWHV�� ��

� 8QVSDQQHG�LV�PXFK�VLPSOHU��EXW�PD\
ZDVWH�VSDFH«

� 6SDQQHG�HVVHQWLDO�LI
UHFRUG�VL]H�!�EORFN�VL]H

6SDQQHG�YV��XQVSDQQHG�

&6���� 1RWHV�� ��

([DPSOH
����UHFRUGV
HDFK�RI�VL]H�������E\WHV��IL[HG�
EORFN�VL]H� ������E\WHV

EORFN�� �����EORFN��

�������E\WHV ���ZDVWHG����� ���������E\WHV���ZDVWHG�����

5� 5�

� 7RWDO�ZDVWHG� ���[������8WLOL]� ����
� 7RWDO�VSDFH��� ���[����

&6���� 1RWHV�� ��

� 0L[HG���UHFRUGV�RI�GLIIHUHQW�W\SHV
�H�J��(03/2<((��'(37�
DOORZHG�LQ�VDPH�EORFN

���������H�J���D�EORFN

����0L[HG�UHFRUG�W\SHV

(03 H� '(37 G� '(37 G�

&6���� 1RWHV�� ��

:K\�GR�ZH�ZDQW�WR�PL["
$QVZHU��&/867(5,1*

5HFRUGV�WKDW�DUH�IUHTXHQWO\
DFFHVVHG�WRJHWKHU�VKRXOG�EH
LQ�WKH�VDPH�EORFN
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&6���� 1RWHV�� ��

&RPSURPLVH�

1R�PL[LQJ��EXW�NHHS�UHODWHG
UHFRUGV�LQ�VDPH�F\OLQGHU����

&6���� 1RWHV�� ��

([DPSOH

4����VHOHFW�$���&B1$0(��&B&,7<��«
IURP�'(326,7��&86720(5
ZKHUH�'(326,7�&B1$0(� 

&86720(5�&�1$0(

D�EORFN
&86720(5�1$0( 60,7+

'(326,7�1$0( 60,7+

'(326,7�1$0( 60,7+

&6���� 1RWHV�� ��

� ,I�4��IUHTXHQW��FOXVWHULQJ�JRRG
� %XW�LI�4��IUHTXHQW

4������6(/(&7�
��)520�&86720(5

&/867(5,1*�,6�&2817(5�352'8&7,9(

&6���� 1RWHV�� ��

)L[HG�SDUW�LQ
���RQH�EORFN

7\SLFDOO\�IRU
K\EULG�IRUPDW

9DULDEOH�SDUW�LQ
��DQRWKHU�EORFN

����6SOLW�UHFRUGV

&6���� 1RWHV�� ��

%ORFN�ZLWK�IL[HG�UHFV�

5���D�
5���E�

%ORFN�ZLWK�YDULDEOH�UHFV�

5���D�

5���E�

5���F�

7KLV�EORFN�DOVR

KDV�IL[HG�UHFV�

&6���� 1RWHV�� ��

4XHVWLRQ

:KDW�LV�GLIIHUHQFH�EHWZHHQ
��6SOLW�UHFRUGV
��6LPSO\�XVLQJ�WZR�GLIIHUHQW
UHFRUG�W\SHV"
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&6���� 1RWHV�� ��

� 2UGHULQJ�UHFRUGV�LQ�ILOH��DQG�EORFN��E\
VRPH�NH\�YDOXH

6HTXHQWLDO�ILOH����⇒�VHTXHQFHG�

����6HTXHQFLQJ

&6���� 1RWHV�� ��

:K\�VHTXHQFLQJ"

7\SLFDOO\�WR�PDNH�LW�SRVVLEOH�WR�HIILFLHQWO\
UHDG�UHFRUGV�LQ�RUGHU
�H�J���WR�GR�D�PHUJH�MRLQ��²�GLVFXVVHG�ODWHU�

&6���� 1RWHV�� ��

6HTXHQFLQJ�2SWLRQV

�D��1H[W�UHFRUG�SK\VLFDOO\�FRQWLJXRXV

�����

�E��/LQNHG

1H[W��5��5�

5� 1H[W��5��

&6���� 1RWHV�� ��

�F� 2YHUIORZ�DUHD

5HFRUGV
LQ�VHTXHQFH

5�

5�

5�

5�

5�

6HTXHQFLQJ�2SWLRQV

KHDGHU

5���

5���

5���

&6���� 1RWHV�� ��

� +RZ�GRHV�RQH�UHIHU�WR�UHFRUGV"

����,QGLUHFWLRQ

5[

0DQ\�RSWLRQV�
����3K\VLFDO ,QGLUHFW

&6���� 1RWHV�� ��

3XUHO\�3K\VLFDO

'HYLFH�,'
(�J����5HFRUG &\OLQGHU��

$GGUHVV  7UDFN��
RU�,' %ORFN��

2IIVHW�LQ�EORFN

%ORFN�,'
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&6���� 1RWHV�� ��

)XOO\�,QGLUHFW

(�J����5HFRUG�,'�LV�DUELWUDU\�ELW�VWULQJ

�PDS
UHF�,'
���U DGGUHVV

�����D
3K\VLFDO
DGGU�5HF�,'

&6���� 1RWHV�� ��

7UDGHRII

)OH[LELOLW\�����������&RVW
WR�PRYH�UHFRUGV RI�LQGLUHFWLRQ
�IRU�GHOHWLRQV��LQVHUWLRQV�

&6���� 1RWHV�� ��

3K\VLFDO ��,QGLUHFW

0DQ\�RSWLRQV
LQ�EHWZHHQ�«

&6���� 1RWHV�� ��

([����,QGLUHFWLRQ�LQ�EORFN

�������+HDGHU

$�EORFN� )UHH�VSDFH

5�

5�

5� 5�

&6���� 1RWHV�� ��

%ORFN�KHDGHU���GDWD�DW�EHJLQQLQJ�WKDW
��GHVFULEHV�EORFN

0D\�FRQWDLQ�
��)LOH�,'��RU�5(/$7,21�RU�'%�,'�

�����7KLV�EORFN�,'

� ��5HFRUG�GLUHFWRU\

��3RLQWHU�WR�IUHH�VSDFH

��7\SH�RI�EORFN��H�J��FRQWDLQV�UHFV�W\SH���

LV�RYHUIORZ��«�

��3RLQWHU�WR�RWKHU�EORFNV�³OLNH�LW´

��7LPHVWDPS����

&6���� 1RWHV�� ��

([�����8VH�ORJLFDO�EORFN��¶V
�����XQGHUVWRRG�E\�ILOH�V\VWHP

5(&�,'������)LOH�,'
��%ORFN��
��5HFRUG���RU�2IIVHW

)LOH�,'� 3K\VLFDO
%ORFN�� %ORFN�,'

)LOH�6\VW��
0DS
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&6���� 1RWHV�� ��

)LOH�V\VWHP�PDS�PD\�EH�³6HPL�SK\VLFDO´«

)LOH�)���SK\VLFDO�DGGUHVV�RI�EORFN��
WDEOH�RI�EDG�EORFNV�

%����→��;;;
%�����→��<<<

5HVW�FDQ�EH�FRPSXWHG�YLD�IRUPXOD���

&6���� 1RWHV�� ��

1XP��%ORFNV����
6WDUW�%ORFN������
%ORFN�6L]H�����
%DG�%ORFNV�

��→�������
��→�������

)LOH�'(),1,7,21

:KHUH�LV�%ORFN����"

:KHUH�LV�%ORFN����"

&6���� 1RWHV�� ��

����6HSDUDWLQJ�UHFRUGV
����6SDQQHG�YV��8QVSDQQHG
����0L[HG�UHFRUG�W\SHV���&OXVWHULQJ
����6SOLW�UHFRUGV
����6HTXHQFLQJ
����,QGLUHFWLRQ

2SWLRQV�IRU�VWRULQJ�UHFRUGV�LQ�EORFNV

&6���� 1RWHV�� ��

����,QVHUWLRQ�'HOHWLRQ
����%XIIHU�0DQDJHPHQW
����&RPSDULVRQ�RI�6FKHPHV

2WKHU�7RSLFV

&6���� 1RWHV�� ��

%ORFN

'HOHWLRQ

5[

&6���� 1RWHV�� ��

2SWLRQV�

�D� ,PPHGLDWHO\�UHFODLP�VSDFH
�E� 0DUN�GHOHWHG

± 0D\�QHHG�FKDLQ�RI�GHOHWHG�UHFRUGV

�IRU�UH�XVH�
± 1HHG�D�ZD\�WR�PDUN�

� VSHFLDO�FKDUDFWHUV

� GHOHWH�ILHOG

� LQ�PDS
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&6���� 1RWHV�� ��

�����$V�XVXDO��PDQ\�WUDGHRIIV���

� +RZ�H[SHQVLYH�LV�WR�PRYH�YDOLG�UHFRUG
WR�IUHH�VSDFH�IRU�LPPHGLDWH�UHFODLP"

� +RZ�PXFK�VSDFH�LV�ZDVWHG"
± H�J����GHOHWHG�UHFRUGV��GHOHWH�ILHOGV��IUHH
VSDFH�FKDLQV����

&6���� 1RWHV�� ��

'DQJOLQJ�SRLQWHUV

&RQFHUQ�ZLWK�GHOHWLRQV

5� "

&6���� 1RWHV�� ��

6ROXWLRQ�����'R�QRW�ZRUU\

&6���� 1RWHV�� ��

(�J���/HDYH�³0$5.´�LQ�PDS�RU�ROG�ORFDWLRQ

6ROXWLRQ�����7RPEVWRQHV

��3K\VLFDO�,'V

����$�EORFN

7KLV�VSDFH 7KLV�VSDFH�FDQ
QHYHU�UH�XVHG EH�UH�XVHG

&6���� 1RWHV�� ��

��/RJLFDO�,'V

,' /2&

����

PDS

1HYHU�UHXVH
,'������QRU�

���VSDFH�LQ�PDS���

(�J���/HDYH�³0$5.´�LQ�PDS�RU�ROG�ORFDWLRQ

6ROXWLRQ�����7RPEVWRQHV

&6���� 1RWHV�� ��

� 3ODFH�UHFRUG�,'�ZLWKLQ�HYHU\�UHFRUG
� :KHQ�\RX�IROORZ�D�SRLQWHU��FKHFN�LI�LW
OHDGV�WR�FRUUHFW�UHFRUG

6ROXWLRQ�����"��

'RHV�WKLV�ZRUN"""
���,I�VSDFH�UHXVHG��ZRQ¶W�QHZ�UHFRUG
���KDYH�VDPH�,'"

to
3-77

rec-id:
3-77
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&6���� 1RWHV�� ��

� 7R�SRLQW��XVH��SRLQWHU���KDVK�
RU��SRLQWHU���NH\�"

6ROXWLRQ�����"��

��:KDW�LI�UHFRUG�PRGLILHG"""

ptr+
hash

key

&6���� 1RWHV�� ��

(DV\�FDVH��UHFRUGV�QRW�LQ�VHTXHQFH
→�,QVHUW�QHZ�UHFRUG�DW�HQG�RI�ILOH�RU

LQ�GHOHWHG�VORW
→�,I�UHFRUGV�DUH�YDULDEOH�VL]H��QRW�

DV�HDV\���

,QVHUW

&6���� 1RWHV�� ��

+DUG�FDVH��UHFRUGV�LQ�VHTXHQFH
→�,I�IUHH�VSDFH�³FORVH�E\´��QRW�WRR�EDG���
→�2U�XVH�RYHUIORZ�LGHD���

,QVHUW

&6���� 1RWHV�� ��

,QWHUHVWLQJ�SUREOHPV�

� +RZ�PXFK�IUHH�VSDFH�WR�OHDYH�LQ�HDFK
EORFN��WUDFN��F\OLQGHU"

� +RZ�RIWHQ�GR�,�UHRUJDQL]H�ILOH���RYHUIORZ"

&6���� 1RWHV�� ��

)UHH
VSDFH

&6���� 1RWHV�� ��

� '%�IHDWXUHV�QHHGHG
� 3LQQHG�EORFNV ����5HDG
� )RUFHG�RXWSXW��IOXVK��������7H[WERRN�
� :K\�/58�PD\�EH�EDG
� 'RXEOH�EXIIHULQJ
� 6ZL]]OLQJ

%XIIHU�0DQDJHPHQW

in Notes02
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&6���� 1RWHV�� ��

6ZL]]OLQJ

�������0HPRU\ �����'LVN

5HF�$

EORFN��

5HF�$EORFN�� EORFN��

EORFN��

&6���� 1RWHV�� ��

7UDQVODWLRQ '%�$GGU��0HP�$GGU
���7DEOH �5HF�$�����5HF�$�LQ0HP

2QH�2SWLRQ�

&6���� 1RWHV�� ��

,Q�PHPRU\�SRLQWHUV���QHHG�³W\SH´�ELW

�� WR�GLVN

��� WR�PHPRU\0

$QRWKHU�2SWLRQ�

&6���� 1RWHV�� ��

6ZL]]OLQJ

� $XWRPDWLF
� 2Q�GHPDQG
� 1R�VZL]]OLQJ���SURJUDP�FRQWURO

&6���� 1RWHV�� ��

� 7KHUH�DUH������������ZD\V�WR�RUJDQL]H
P\�GDWD�RQ�GLVN«

���:KLFK�LV�ULJKW�IRU�PH"

&RPSDULVRQ

&6���� 1RWHV�� ��

,VVXHV�

)OH[LELOLW\ 6SDFH�8WLOL]DWLRQ

&RPSOH[LW\ 3HUIRUPDQFH
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&6���� 1RWHV�� ��

7R�HYDOXDWH�D�JLYHQ�VWUDWHJ\��FRPSXWH
IROORZLQJ�SDUDPHWHUV�
�!�VSDFH�XVHG�IRU�H[SHFWHG�GDWD
�!�H[SHFWHG�WLPH�WR

��IHWFK�UHFRUG�JLYHQ�NH\
��IHWFK�UHFRUG�ZLWK�QH[W�NH\
��LQVHUW�UHFRUG
��DSSHQG�UHFRUG
��GHOHWH�UHFRUG
��XSGDWH�UHFRUG
��UHDG�DOO�ILOH
��UHRUJDQL]H�ILOH

&6���� 1RWHV�� ��

([DPSOH

+RZ�ZRXOG�\RX�GHVLJQ�0HJDWURQ�����
VWRUDJH�V\VWHP"��IRU�D�UHODWLRQDO�'%��ORZ�HQG�
± 9DULDEOH�OHQJWK�UHFRUGV"
± 6SDQQHG"
± :KDW�GDWD�W\SHV"
± )L[HG�IRUPDW"
± 5HFRUG�,'V�"
± 6HTXHQFLQJ"
± +RZ�WR�KDQGOH�GHOHWLRQV"

&6���� 1RWHV�� ��

� +RZ�WR�OD\�RXW�GDWD�RQ�GLVN

'DWD�,WHPV

��5HFRUGV

���%ORFNV

����)LOHV

��0HPRU\

���'%06

6XPPDU\

&6���� 1RWHV�� ��

+RZ�WR�ILQG�D�UHFRUG�TXLFNO\�
JLYHQ�D�NH\

1H[W


